Abstract-Automated microscopy imaging systems facilitate high-throughput screening in molecular cellular biology research. The first step of these systems is cell nucleus segmentation, which has a great impact on the success of the overall system. This technical report contains the supplementary material for the iterative h-minima based marker-controlled watershed algorithm that we developed for the purpose of segmenting the nuclei of cells in fluorescence microscopy images [1] .
I. INTRODUCTION
W E recently developed a new marker-controlled watershed algorithm for cell nucleus segmentation [1] . We tested this algorithm on the images of cultured human hepatocellular carcinoma (Huh7 and HepG2) cell lines as well as on the images of liver tissue sections from mouse liver. In [1] , we reported the nucleus based F-score measures for quantitative evaluation. This technical report presents the detailed quantitative results.
II. EXPERIMENTS ON CELL LINE IMAGES
The first dataset includes the images of cultured human hepatocellular carcinoma (Huh7 and HepG2) cell lines. It contains 785 training nuclei taken from 10 randomly selected images. These training nuclei are used to select the model parameters. For this type of images, we use three test sets that contain cells of different confluency levels. The first test set includes 891 nuclei taken from 11 images of the Huh7 cell line. The second one contains 985 nuclei taken from 16 images of the HepG2 cell line. The last set consists of 1065 nuclei taken from 4 images of the HepG2 cell line; these images contain more confluent cells. We referred them as the Huh7 test set, the HepG2 test set, and the dense HepG2 test set, respectively. The cell nucleus boundaries in these images were annotated by our biologist collaborators.
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R. Cetin-Atalay is with the Graduate School of Informatics, Middle East Technical University, Ankara TR-06800, Turkey (e-mail: rengul@metu.edu.tr). an annotated nucleus in the gold standard. Then, we identified one-to-one matches, which would be considered as correctly identified nuclei, as well as oversegmentations, undersegmentations, false detections, and misses. After finding the correctly identified nuclei, we calculated the nucleus-based precision, recall and F-score measures. Additionally, we calculated the same performance measures on pixels by considering the correctly segmented pixels of only the correctly identified nuclei as correct segmentation.
In our experiments, we compared the results of our proposed algorithm with those of four nucleus segmentation methods: adaptive h-minima [2] , conditional erosion [3] , iterative voting [4] , and ARGraphs [5] . We also calculated the same measures on the segmentation results of these methods. The comparison results obtained on the Huh7, HepG2, and dense HepG2 test sets are given in Tables I and II. 
III. EXPERIMENTS ON TISSUE SECTION IMAGES
The next dataset consists of 13 images of tissue sections from mouse liver. We randomly separated these images into the training and test sets. The training set includes 766 cell nuclei from four images, on which the model parameters are selected. The test set contains 1894 nuclei from the remaining nine images. Our biologist collaborators annotated these images by marking the cell nuclei without drawing their boundaries.
For quantitative evaluation, we considered one-to-one matches and computed the precision, recall and F-score measures. However, since the annotations do not include the nucleus boundaries but a marker for each nucleus, we defined one-to-one match as follows. A segmented nucleus was considered as one-to-one match if this nucleus contained only a single marker, which indicated a gold standard nucleus, inside. The comparison results obtained on the test set by our proposed algorithm and the comparison methods are given in Table III . 
